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Pedepar:

1. O6'eKTOM HOCIIKEHHS € IPOLIEC MiJBUIIEHHS CTAJIOCTi (PYHKLIOHYBaHHS MEPEXKEBOI CUHXPOHI3allii B
MYJIPTUCEPBICHIl MaKpoMepeski. MeTOlo IucepTaliiiHoi po60TH € MigBUILEHHS CTaJOCTi MepeXeBOi CMHXPOHI3allii,
1110 JO3BOJIsSIE 3a6€3MeYnTH Mpalle3IaTHICTh MepesKeBO1 CUHXPOHI3allil Mpy 30i/bIIeHHi 3B'I3HOCTI MepeXxi i
3HAYHOMY 306i/IbLIIE€HHI KiJIbKOCTI aBapiliHMX CUTYalill B MyJIbTUCEPBICHIII MaKkpomepeKi. BupileHHs nocraBieHnx
3aBJaHb 3[iMICHIOBAJIOCS 32 IONIOMOT0I0 MaTEMaTUYHOTO aHaJli3y i3 3aCTOCYBaHHSM Teopii rpadiB, MeTOAY aHai3y
MapKOBCBHKUX IIPOLIECIB 3 INCKPETHUMMU CTAaHAMM i 6€3[IepepBHUM YaCOM; METOly aHaJli3y CTPYKTYPHOI HaIiHOCTI;
METO[ly YUCEJIbHOTO BUpilleHHs AudepeHLialbHUX PiBHSIHb; METOAY 00'eJHAHHS IPOCTUX JIAHLIIOTIB 3 BpaxyBaHHSIM
e(eKTy MOTJIMHAHHS; METOIU Teopii KiHLIeBMX aBTOMATIB i METO/iB JIiHiiHOro mporpamMyBaHHsl. [1ligTBepI KeHHS
IIPABUWJIBHOCTI BUPilI€HHS [TOCTABJIEHUX 3aBJaHb OYJI0 BUKOHAHE 32 JOTIOMOTr0I0 METOIiB IPSIMOTO MALIMHHOTO

MOJIEJTIIOBaHHSI OCHOBHUX I10JIOKEHb i BUCHOBKIB. [[J1s1 BCiX pO3pO06JI€eHUX aTOPUTMIB, @ TAKOX iMiTallilTHOTO



MOJEJIIOBAaHHS (PParMEHTIB MEePEXi CMHXPOHi3alii 6ys10 BUKopucTano nakert Simulink nporpamun Matlab. HoBu3zHa:
BIleplie po3po6IeHO MeTO, BU3HAYEHHS CTalIOCTi PYHKLiIOHYBaHHS MepekKeBOl CUHXPOHI3allii 3 BpaxyBaHHIM
iHTEHCUBHOCTEN IIOTOKIB BiIMOB i BiJHOBJIEHb, TOIIOJIOTii MEpeXKi I aNrOpUTMiB PYHKIIOHYBaHHS MEPEKEBUX
€JIEMEHTIB; YJOCKOHAJIEHO METOJ, aHAJIi3y Mpale3aTHOCTI (p)parMeHTa MepesXi CMUHXPOHi3allil JOoBiIbHOI TOMOJIOrii i
IIPOTOKOJIIB B3a€EMO/Iii MK MepeXeBUMU eJIeMeHTaMU 17151 POPMYyBaHHS JlepeBa CUHXPOHi3allii; yI0CKOHalIeHO
MeTOoJ, IMHAMIYHOiI afanTalii JepeBa CUHXPOHI3allii B Mepeskax CUHXPOHHOI LU poBoi iepapxii; yIockoHaseHo
METOJ, IEPEKOHPIrypyBaHHs MepeKeBOi CUHXPOHi3alii B Mepeskax IP/MPLS, sxuil Ha BigMiHy Bif Bifomux
3aKJII0YAETHCS Y BPAxXyBaHHI CTAJIOCTI Ta >KUBY4OCTi ME€PEXXi CUHXPOHI3allii, BiH BiiXussie KaHauu 6e3 JOCTaTHIX
pecypciB, sIKi He BiANOBinaoTh 0OMeXXeHHsIM ab0 cpopmoBaHiii mosituii. Pe3yspTaTul frcepTaniitHoi po6otu
BIIPOBAKEHO Y Jlep>kaBHOMY MigIpueMCTBi «HayKkoBuil IeHTp TOYHOrO MallMHOOYJyBaHHS» Jlep>kaBHOTO
KOCMIYHOTro areHTcTBa Ykpainu (akT BrposamkeHHs N2 013 Bin 4.04.2018 p.), TOB "Cait-1T", (akT BIpoBaa>KeHHs N2
1211-19 Big 11.12.2019 p.), y HaBUanbHOMY npolieci B KuiBcbkoMy HalliOHaJIbHOMY YHiBEPCUTETI OyIiBHULITBA i
apxitektypu (JoBizka rnpo BrnposamkeHHs Bif, 25.09.2020 p. N2 17). Cdepa BUKOpUCTaHHS — Kibepbeseka.

2. The work is devoted to the development of methods for improving the sustainability of network synchronization
of a modern multiservice macro network, the use of which will allow a 25% increase in the reliability and
sustainability of network synchronization of a multiservice macro network when emergency situations arise
during the provision of services and improve the efficiency of network synchronization planning and the use of
algorithms of network elements taking into account probability characteristics events occurring in network
synchronization by 10-13%. In the work: - a method for determining the stability of the network synchronization
for each of the fragments of the synchronization network under the given initial conditions: failure rate, recovery
intensity and initial conditions in which the system was and taking into account the following parameters: -
algorithm of functioning of synchronization node; - method of setting priorities for input interfaces (ports) of
synchronization; - setting quality levels of synchronization signals; - network fragment topology. - the method of
functioning of a network element on the basis of change of priorities and introduction of the mechanism of the
programmed delay in algorithm of formation of messages on the synchronization status allows to appear
emergence of time loops in the closed topological structures of a multiservice macronetwork is improved; - the
method of reconfiguration of network synchronization in IP / MPLS networks is improved, which will increase the
efficiency of planning and use of algorithms for functioning of network elements taking into account the
probabilistic characteristics of events occurring in the synchronization network by 10-13%; - it is established that
the use of an advanced method of dynamic adaptation of the synchronization tree based on a closed topology is
more appropriate than the use of existing algorithms on this topology and will increase by 25% network reliability
and stability in case of emergencies. The quality of functioning of the fragment of the synchronization network, in
which the network elements operate according to the algorithm with dynamic adaptation of the synchronization
tree can achieve the quality of functioning of the fragment with the ideal algorithm, the theoretical limit of quality
of functioning can be reached.
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